| INTRODUCTION
Population-based cancer registries are invaluable resources for research into multiple aspects of cancer and have often been used for assessing cross-sectional and longitudinal patterns of cancer incidence. Registry data have also facilitated preliminary assessment of associations among patient risk factors, including occupational exposures, and health outcomes. For example, industry and occupation data from the California Cancer Registry (CCR) have been used to evaluate the risk of cancer among firefighters, 1 occupations at elevated risk for leukemia subtypes 2 and lung cancer among construction workers 3 ; and to assess differences in risk of acute myeloid leukemia by industry and occupation. 4 Given the importance of occupational exposures as risk factors for cancer, the 1992 Cancer
Registries Amendment Act (1992 Act) included industrial and occupational (I&O) history among data items required to be collected, if available, for reported incident cases. 5 If I&O information is not consistently available and of sufficient specificity to allow assignment to a standardized set of I&O codes, the validity, precision, and generalizability of the results of surveillance and epidemiologic analyses can be affected. CCR requires that "every effort be made to record the I&O in which the patient works or worked," with the information ideally referring to the usual or longest
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held job, 6 a mandate more stringent than the 1992 Act, which requires only collection of I&O where available from the same record. 5 CCR sources of I&O information include admission and discharge summaries, face sheets, patient history, oncology consultation reports, and health and social history questionnaires the patient has completed.
Still, I&O data are often missing from state registry records, or are recorded in such a way that precludes assignment of standardized codes that are comparable and therefore usable for analyses. 7 A study of I&O availability (categorizing "retired" and "nonworking" as available) in the New Hampshire State Cancer Registry found differences by demographic characteristics and by broad groupings of malignancy type and data source. 8 The current project extends this area of research by focusing on codability of I&O text to Census 2010 I&O codes by malignancy type and by demographic, source reporting, and payor characteristics. The aims of the current analyses are to identify areas for improvement of I&O data collection and to identify types of analyses likely to be most affected by missing I&O data. examined codability by initial casefinding source. Then, for records with non-hospital casefinding sources, we determined how codability differed when best source was also considered, as the latter can reflect information sources beyond the initial casefinding source. All analyses were conducted using SAS version 9.3 (SAS Institute).
| MATERIALS AND METHODS

| RESULTS
Results for industry and occupation were similar (almost all categories for all metrics differed by <3%), so only data for industry are presented
here. Slightly more than 37% of cases diagnosed in 2011-2012 were codable to a specific industry. Uncodable industry fell into several groupings. A relatively small group (4% of cases) was classified as "not a paid worker." "Retired" was the designation for 9% of cases. Most of the remaining 50% of cases included entries that were blank or uncodable.
Differences in codability by sex or race/ethnicity were relatively small compared to differences by age grouping (Table 1) . Males were somewhat more likely (40%) to have codable industry than females (34%). This discrepancy may reflect that 5% more females than males
were not in the paid workforce. Industry was codable for similar percentages of black and white non-Hispanic subjects. However, whites were 4% more likely to have industry listed as "retired," while for blacks, inadequate information was more likely to preclude coding (about 5%). Codability was slightly lower for Hispanics than for nonHispanic blacks and whites.
Larger coding differences were seen by age category. In every age group, at least 45% of records had missing or inadequate industry information, and more than half of workers age 65 and above were in this category. Only about one-quarter of subjects younger than 25 had codable industry; this age group comprised by far the largest percentage of subjects classified "not a paid worker" (27.4%). Industry was codable for nearly half of subjects aged 25-55, but the codable percentage declined in older age groups as the percentage classified as retired increased, with the decline accelerating in the 65-69 year old category (data not shown).
Most cancer cases (91.7%) were initially reported to the registry by hospital casefinding sources ( Industry was most frequently blank or uncodable when obtained from one of three non-hospital sources: private pathology laboratories, consultation only/pathology only reports, and physician reports.
However, cross-tabulation of these sources with the "best source" variable showed marked differences between the three sources ( Figure 1 ): when the "best source" was a hospital or managed care source, industry codability was higher than when private physicians or laboratories were designated as "best source."
Industry codability differed by payor as well. HMOs, PPOs, and private insurance under managed care plans collectively were the payment source for 51.4% of cases ( 
| DISCUSSION
Results of this study, which found overall codability of I&O data to be less than 40%, point to the need for improvement in the recording and of data missing. 12 Multiple imputation, a common approach to missing data, is not feasible for filling in missing industry and occupation codes,
with their large numbers of categories. No gold-standard populationbased dataset that could be used to determine the actual distribution of cancer cases across industries and occupations exists. However, the current findings raise the possibility of selection bias on industry and occupation. If, for example, lung cancer incidence is 50% higher in industry A than in industry B, but industry information is 50% more likely to be missing for industry A (eg if most workers in industry A are uninsured and most workers in industry B have private/HMO/PPO insurance), lung cancer incidence would appear to be equal in the two groups, rather than double for industry A.
Increasing I&O codability, and therefore its utility for public health research, will require enhanced efforts in eliciting, recording, abstracting, and coding I&O. While this task appears daunting, recording usual I&O instead of "retired" would increase codability by nearly 10% in the CCR, and potentially to a greater extent in states like Texas, where "retired" has been reported to comprise 15% of I&O listed for cases from the Texas Cancer Registry. 13 Codability varies by casefinding source. The finding in this assessment that private pathology labs and physicians reporting to the CCR have particularly low I&O codability echoes results from a study of New York State Cancer Registry data in which private physician offices and laboratories (not further specified) had the highest percentages of unknown values for race and Hispanic ethnicity, as well as tumor staging information. 14 The impact of these deficiencies is particularly strong for melanoma, a malignancy for which diagnosis frequently involves submission of specimens by a dermatologist to an outside pathologist or pathology laboratory. 15 Electronic linkages between pathology labs and cancer registries are increasing, 16 but these pathology laboratories do not generally have any contact with patients, so linkage to the provider submitting the sample would likely be necessary in order to obtain I&O data. The administrative burden of seeking approval for such linkages and ensuring that they are executed is likely to be substantial, although increased use of electronic health records should facilitate these efforts. Targeted encouragement of physicians to report I&O with melanoma diagnoses has been suggested. 15 Such approaches (electronic linkages and educational efforts targeted to specific types of providers) are likely to be needed to encourage inclusion of I&O with reporting for melanoma and for other malignancies increasingly diagnosed in outpatient settings, such as colorectal malignancies found on colonoscopy. With this move to diagnosis in the outpatient setting, connecting to ambulatory care providers has become more important to ensure case completeness; 17 the same approach will be needed to enhance reporting of I&O by these sources. Electronic linkages will only improve I&O availability if these fields are consistently included and collected in electronic health records.
In the interim, hospitals might be a good starting point for efforts to improve I&O reporting, as they comprise the large majority of reports, are relatively centralized, and have some departments (those involved with the diagnosis and treatment of malignancies) reporting I&O at higher frequencies. Some potential solutions to the lack of I&O availability include: information sharing within the hospital (including from departments such as registration, which are not linked directly to the medical records but collect job information for billing purposes);
clearer instructions for eliciting I&O in registration systems and related paperwork; and training for providers who collect the information to ensure that they consistently elicit and report usual specific I&O.
Specific barriers to reporting I&O in a 2005 study of Connecticut hospitals were lack of awareness of reporting requirements, lack of hospital reporting requirements, and insufficient time to report.
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FIGURE 1 Supplementary sources can augment industry information for cases initially reported by entities with poor codability
While some of these barriers may have shifted with the advent of electronic reporting, the lack of a standardized requirement for inclusion of I&O information in the medical record is still perhaps the main challenge for the collection of meaningful I&O data.
Training of cancer registrars is also important. Cancer registrars may need to look at records from multiple sources to determine I&O, particularly when cases are initially identified by sources such as pathology labs that have no patient contact. Results of the current Several limitations pertain to this study. Collection of "usual" I&O is preferred to current I&O for research purposes (and a full work history would be better still), but the prevalence of "retired" in I&O fields suggests that directions on healthcare intake forms may not request "usual" I&O and that there may be suboptimal probing by providers, who have many competing demands. In addition, information collection forms may simply elicit "occupation" or "industry" or even "job" rather than specifying usual or longest-held I&O.
Correlations between current and usual I&O have been found to be good for high-level I&O groupings, but the concordance decreased as more detailed I&O groupings were used. 20 
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